ABSTRACT -Context -Severe obesity affects the body favoring the development of serious diseases, including hypertension, diabetes mellitus, atherosclerosis and non alcoholic fatty liver disease. Bariatric procedures increased in Brazil in the last decade. Objectives -The purpose of this study was to verify if gender and age in date of procedure resulted significant differences in metabolic syndrome parameters after surgery. Methods -The study involved 205 medical records of adult patients undergoing Roux-en-Y gastric bypass, stratified by gender and age groups and followed one year by a multidisciplinary team. Results -It was observed significant decrease in body mass index, fasting glucose and insulin at all ages and both genders. Lipid profile showed significant improvements except high density lipoprotein cholesterol. Ectopic fat in the liver has decreased after 6 months in patients classified with steatosis at baseline. Patients classified as hypertensive blood pressure levels decreased 6 months after surgical intervention. Conclusion -Roux-en-Y gastric bypass proved to be an important tool in remission of metabolic syndrome parameters. The reduction of body mass accompanied to decrease in insulin resistance resulted in lower prevalence of comorbidities associated with obesity. The benefits were similar and extended both genders and all age groups between 18 and 65 years old. HEADINGS -Bariatric surgery. Metabolic syndrome X. Roux-en-Y anastomosis. Fatty liver.
INTRODUCTION
Obesity is rapidly becoming a major public health problem worldwide. It is considered a multifactorial disease since endogenous and exogenous factors are involved in their cause as well as the chronic positive energy balance (31) . Epidemiological data indicate an increase in the prevalence of obesity in most countries, developed or developing. The World Health Organization estimates that over one hundred million adults are overweight and 500 million of these are clinically obese (52) . Considered as conventional treatment, the interdisciplinary therapy (diet, exercise, behavior therapy, drug therapy) appears to be as an efficient nonsurgical strategy to reverse the obesity by change in lifestyle (46) . However, individuals classified by body mass index (BMI) degree III presents a great difficulty in maintaining weight loss over the long term. In this specific group, the failure of clinical treatment is over
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90 percent (14, 42) . Severely obese patients who shows a significant weight loss by conventional treatment ranges from 5% to 8%, diminishes this rate near a 1% or 2% 5 years after the end of treatment. Thus, bariatric surgery is indicated for this group (17) .
Of the approximately 200,000 bariatric surgeries performed in 2006, about 80% were due by Rouxen-Y gastric bypass (RYGB) (49) . This technique is the most recommended and used in Brazil and is considered the gold standard procedure for weight loss surgery (9, 11) . Patients submitted to gastric bypass should perform blood tests regularly to control possible deficiencies in vitamins and minerals (51) . The European Association for Endoscopic Surgery recommends that patients should be clinically evaluated between three and eight times in the first year of surgery, one to four times in the second year and once or twice in subsequent years (39) . Obesity has long ceased to be expressed only in adults. Due to increasing prevalence of childhood obesity, many individuals already enter the adolescent and adulthood with high BMI, associated with diseases triggered by obesity and amounts the number of young adults undergoing to the procedure. The RYGB can promote a massive loss of body weight and possible helps to reduce insulin resistance that is a trigger for various comorbidities associated with obesity, such as non alcoholic fatty liver disease (NAFLD), diabetes mellitus type 2 (DM2), dyslipidemia, cardiovascular diseases among others. The purpose of this study was to evaluate the effects of RYGB on the metabolic and biochemical parameters of obese adults and the role of age and gender on these outcomes.
METHODS

Study Design
We performed a retrospective cohort study by collected data of 519 medical records of adult patients undergoing RYGB by CLILEAL Clinic, located in Santos, São Paulo, Brazil. The study was approved by the Ethics Committee in Research of Federal University of Sao Paulo -UNIFESP (#0449/11) and all patients signed an inform consent.
The procedures occurred between February 2006 to November 2012. All bariatric interventions were performed by the same surgeon and medical staff. We included records of patients who had completed all follow-up protocol for 1 year after surgery. We did not include records of patients operated previously by other techniques, as well as patients who presented complications that led to further surgical procedures or who have engaged in exercises programs.
After applying the criteria for inclusion and non-inclusion, 205 medical records were selected for this study. Most of the patients had BMI class III [with 30 (16.8%) males and 149 (83.2%) females], totaling 87.3% of the sample. Patients with BMI class II totaled 12.7% of the sample and were divided in 1 (3.8%) male and 25 (96.2%) females.
The reasons for exclusion of some records were the following: 12 (2.3%) because previous bariatric procedures (all, adjustable gastric band), 27 (5.2%) re-surgery (hernias, adhesions and stenosis of the anastomosis), 11 (2.1%) were participating in exercise programs and 264 (50.8%) fail the follow up of the multidisciplinary team.
The database had all the monitoring of patients in relation to anthropometric (height and body mass), clinical (blood pressure (BP)), image (abdominal ultrasonography), and biochemical exams: fasting blood glucose, lipid fractions (total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), low density lipoprotein cholesterol (LDL-C), Triglycerides (TG), insulin (IN). We observed the baseline profile of patients undergoing Roux-en-Y gastric bypass and compared the results 6 and 12 months after the procedure. Patients were stratified by gender and into five groups according to age (From 20 to 29, 30-39, 40-49, 50-59 and over 60 years, calls group one to five). The anthropometric analysis was performed in eight times (anamnesis, surgery, 10, 20, 60, 90, 180 and 365 days). Serum analyses were performed in three times (pre surgery, 6 and 12 months after, calls baseline, short and long-term respectively).
Methods of the database composition • Antropometrics
Measures of body mass were performed on a mechanical platform scale, accurate to 0.1 kg (Filizola® model 300/5). The patients were weighed on foot, barefoot, wearing as little clothing as possible, with outstretched arms at your sides, eyes fixed on a point in front (Frankfurt plane) and moving as little as possible to avoid the oscillations and thus prevent the reading. To measure the height was used a scale stadiometer accurate to 0.1 cm (Sanny®). The patient was positioned on the base of the stadiometer, without shoes, so upright, with their arms at your sides, feet together, trying to make the posterior surfaces of the heels, pelvis, the scapular girdle and occipital region in contact with the measurement scale. With the help of the cursor, it was determined the measure corresponding to the distance between the plantar region and the vertex, the remaining assessed in inspiratory apnea, with his head in the Frankfurt plane parallel to the ground (29) . Armed with the measures of body mass and height was calculated BMI, which corresponds to the measurement of body mass in kilograms (kg) divided by height in meters (m) squared.
• Biochemicals analisys
It was performed by the patients' particular health care plans. It was recommended fasting of 12 hours before the blood collected. Diabetes type 2 was diagnosed considering blood glucose greater than or equal to 126 mg/dL in fasting test (enzymatic method). The levels of lipid fractions were classified as recommended by the Brazilian Society of Cardiology (TC less than 200 mg/dL desirable, 200-239 borderline, and greater than or equal to 240, high) by enzimatic colorimetric method. Desirable level of HDL-C greater than 40 mg/dL for men and 50 mg/dL for women by spectrophotometric method. Desirable LDL-C less than 130 mg/dL (calculated using Friedewald equation (19, 50) ), and triglycerides below 150 mg/dL (electrochemiluminescence). Insulin results were used to calculate insulin resistance by Homeostasis Model Assessment (HOMA-IR) estimated by the equation proposed by Matthews et al. (30) . The HOMA-IR normal limit was set at less than 2.71 proposed by Geloneze and Tambascia (20) . The insulin sensitivity was estimated by the Quantitative Insulin Sensitivity Check Index (QUICKI) proposed by Katz et al. (25) . The QUICKI's normal limit was greater than 0.357, as proposed by Hrebicek et al. (22) . The National Cholesterol Education Program from American Heart Association criteria was considered for Metabolic Syndrome (MS) diagnosis. It is composed by five parameters: increased waist circumference, BP, fasting glucose and TG, and low serum HDL-C (45) . As waist circumference was not documented routinely in our medical record, we used BMI as a surrogate for central obesity whereas data have shown that most patients with a BMI ≥30kg/m 2 have a large waist circumference (36) .
• Statistics
A Komolgorov-Smirnov test was used to verify the normality of the variables. For parametric variables, results are presented as mean with standard deviation. Student´s t test was used for independent samples comparisons. For categorical variables we used a Pearson´s X 2 . Changes between different time points (most of three paired samples) were analyzed using ANOVA with post hoc tests (Bonferroni -within homogeneity of variances or Games-Howell). Levene's tests was used to verify homogeneity/similarity of variances. Nonparametric variables are expressed in median (minimum -maximum). Mann Whitney's test was used for independent samples comparisons. For categorical variables we used a Spearman´s X 2 . Changes between different time points (most of three paired samples) were analyzed using Friedman test. A P value <0.05 was considered significant. We used Statistical software PASW 18 (SPSS Inc. Chicago, IL) for analysis. 
RESULTS
Anthropometrics profile
A total of 205 medical records were analyzed and stratified by gender and age. There was a higher prevalence of females (n = 176, -85.85%) despite male gender (n = 29 -14.15%). Males presented higher height and bodyweight in all age groups, but the BMI was not statistically different between all groups, both age and gender (Table 1) .
After 12 month follow-up, we observed a massive loss of body weight and BMI (P<0.001). The body weight response and BMI consequently were statistically similar between genders (P<0.185). All age groups reduced significantly body weight and BMI (P<0.001). The groups 1, 2, 5 and the females of group 4, reached BMI classified as overweight. The prevalence of BMI degree 3 decreased from 88% to 2% of patients. Concomitant to this, 9% of patients were eutrophic and 48% were classified in overweight (Figure1). higher NAFLD prevalence than males, but in grade three males presented greater prevalence (P<0.01).
Metabolic profile
The results of blood tests of patients before surgery revealed a high prevalence of comorbidities associated with obesity. From the medical records of patients enrolled, 32.2% had abnormal fasting glucose. Among these, 11.71% had DM2, 92.2% had altered QUICKI index, 79.0% had HOMA-IR altered, 13.5% had increased TC levels, 47.2% had HDL-C diminished, and 68.3% had increased LDL-C, 47.8% had TG above normal levels and 53.7% had hypertension or used antihypertensive drugs. These data showed a prevalence of 52.7% of patients presenting criteria for metabolic syndrome according to NCEP criteria. All parameters with the exception of HDL-C were statistically significant improvements after 1 year Roux-en-Y gastric bypass (Table 2) .
Glicemic Insulinemic response
At baseline, patients of groups 3, 4, 5 presented higher levels of fasting blood glucose than groups 1 and two (P<0.013). Groups 1 and 2 presented similar levels at baseline (P<0.862). In group 3 and 5, females had higher levels than males (P<0.001). A reverse situation was observed in group 4 (P<0.001). At short-term, all groups, with exception of females in group 5, presented significant improvements, reaching recommended levels. In long-term, all age groups and both genders presented normality levels of fasting blood glucose. Groups 1 and 2 had a significant improvement between short and long-term. This improvement was not observed in other groups.
Fasting insulin had significant improvement in all age groups and both genders at short-term. This improvement was continuous at short and long-term, with exception in females of group 5, in which this decrease was not statistically significant, although continuous improvement.
The improvement in insulin and fasting glucose, the insu-
Image profile
Ultrasonographic exams previous surgery revealed a prevalence of 35.2% of patients (9.8% males / 25.4% females, P<0.001) with NAFLD. Stratified by disease's degrees, 25.9% had grade 1 (6.4% males / 19.5% females), 6.8% grade 2 (2.0% males / and 4.8% females), and 2.4% had grade 3 (1.4% males / 1.0% females). The patients in grade 3 were monitored through imaging, and all showed remission to minor degrees of disease after 6 months from surgery. Females presented Male Female lin resistance (expressed by HOMA-IR), and insulin sensitivity (expressed by QUICKI), had a significant improvement at short-term in both genders and all age groups. Only in males of group 2, QUICKI had not reached normal values at short-term. In long-term all groups had normal values for QUICKI and HOMA-IR (Table 3) .
Response on lipid profile TC had significant improvement in all groups in the shortterm (P<0.001). Only patients in group 5 did not presented significant improvement between short and long-term.
The results of HDL demonstrated a different response to surgery according to the age group and gender (Table 4) . All groups had statistically significant reduction of LDL-C in the short term. Despite the significant reduction, the males of group 4 had not desirable values of LDL-C in this period. In the long-term, the values continued improving and all groups had values considered desirable.
The TG presented a significant improvement in all groups in short-term and also in long-term. Desirable TG levels were reached in short-term in all groups. These values continued improving between short and long-term except for females in group 5, which did not achieved significant improvement in this period.
DISCUSSION
The benefits of bariatric surgery, with improvement in parameters of the metabolic syndrome, have been long the object of study by several authors (1, 2, 6, 12, 42) . Few studies have aimed to observe the differences between genders and age groups after bariatric surgery. It is know that women most frequently seek this procedure (7, 16) . In our study we observed differences between age groups and genders on the anthropometrics responses, biochemical's exams and metabolic parameters in adults undergoing RYGB. After surgery individuals presents decrease in body mass because of their restrictive and disabsorptive factors. We hypothesize that the newest age may be a factor of better results after procedure.
In this study we observed several differences when the patients were stratified by age and gender after Roux-en-Y gastric bypass. There was female predominance (85.85%) as opposed to males (14.15%). Body weight before surgery was higher in males. Males tend to be strongest and heaviest compared to the females because of larger muscle mass (32) . It was observed a massive loss of body weight with a significant decrease in BMI in both genders and all age groups after surgery. The excess weight loss showed similar between genders within each age group at all times during the monitoring.
A recent study demonstrated that is not appropriate to use non-randomized studies to compare different BMI groups (47) . The present study is a retrospective study and it was not possible randomization of patients. However, observing the data of our sample, we found similar BMI before surgery, allowing comparison between groups. In addition, comparing the age groups, no significant differences were found.
Based upon for these findings, we can asseverate that this procedure promotes loss of excess weight independently of sex or age at time of surgery. In fact, studies involving other age ranges, as adolescents and adults over 65 years have been tested with satisfactory outcomes (15, 35, 54) . Allied to the weight loss we observed a decrease in the prevalence of several comorbidities associated with obesity. Our study showed high prevalence (32.2%) of patients with alterations in glucose metabolism. Within this, 11.71% presented DM2 and 20.49 were classified as glucose intolerant. No difference in prevalence between genders was observed.
In our series, 92.2% of patients presented QUICKI values diminished at baseline, suggesting changes in insulin action and complications of glycolytic metabolism. After RYGB we observed a decrease in blood glucose and fasting insulin levels. In short-term QUICKI and HOMA-IR were in normal limits independent of age, showing the improvement in glucose metabolism mediated by the action of insulin. In addition, an important result observed in this study is the DM2 complete remission 1 year after surgery. When stratifying the sample, we observed higher values of fasting glucose in older age groups (groups 3, 4 and 5, P<0.013). These data corroborate with the literature that indicate a higher diabetes incidence after forty years old (5) . In these groups, we also observed higher mean values of fasting glucose in women when comparing to men. Women in the older group only reached a significant reduction in blood glucose 1 year after surgery, while groups 1 and 2 had already decreased in the short term, over and maintaining significant decrease between the short and long term as well. The hypothesis of skeletal muscle turnover increased with age, associated with pre-menopause can be the key to these differences. Other studies show higher incidence of DM2 in postmenopausal (13) . The mechanisms capable of promote insulin action after RYGB are still controversial and seem to be independent of the magnitude of weight loss. The action of incretins, particularly glucagon-like peptide-1 (GLP-1), has been extensively studied because they increase insulin secretion and decrease apoptosis of pancreatic beta cells. Besides, GLP-1 is related to slower gastric emptying. This hypothesis is supported by studies indicating to the rapid improvement of insulin action after a week of monitoring, during which mechanisms activated through the weight loss still could not respond satisfactorily. The new anatomy of the digestive system after surgery favors a secretion of GLP-1, the trigger for the improvement of glucose metabolism (24, 26, 27, 38, 40, 53) . The role of insulin resistance in the development of NAFLD has suggested the inclusion of this as criteria for the classification of metabolic syndrome (10, 33) . An important finding in our study, was a decrease in prevalence of NAFLD in short-term on patients with disease's grade three. With the massive loss of body mass, it was expected a large amount of free fatty acids through the portal vein which could provide an increase on ectopic fat in the liver. In study on the effects of RYGB on hepatic steatosis, a patient presented reduction in BMI (52 to 24 kg/m 2 ), causing steatohepatitis and liver fibrosis diagnosed by biopsy one year after the procedure (44) . We observe a decrease on NAFLD grade on ultrasound examination 6 months after surgery. This decrease, in our view, was due to the correct prescription and monitoring the diet proposed to patients by multidisciplinary team. Perhaps with analysis at less time frame (when the loss of body mass is more intense), could have indicated a temporary increase in the degree of steatosis to steatohepatitis (NASH).
This result has been according with the study of Ribeireiro et al. (37) , in which the presence of NAFLD/NASH without portal hypertension were not predictors of complications after surgery. In our study we observed 32% prevalence of NAFLD, being more common in women between 30 and 50 years.
Despite the higher prevalence of women with NAFLD, when stratified by gender, we observed males with higher prevalence (66%) of NAFLD grade 3 (P<0.01). In the same way, with Brazilian patients observed by ultrasound, the prevalence of NAFLD in 59% of the sample, being more common in women in the 4 th and 5th decades of life (4) . Ultrasound is not a gold standard for diagnosis of NAFLD but has a lower cost and non invasive access providing follow-up with liver biopsy in cases which present more severe degrees of the disease (28) . Insulin, an anabolic hormone, contributes to the synthesis and mobilization of free fatty acids in adipose tissue, increasing the uptake of triglycerides by adipocytes and impairs glucose metabolism. This permanent hyperglycemia results in higher peripheral insulin resistance. The increased synthesis of triglycerides in the liver and decreased production of HDL-C may trigger dyslipidemia as well as more susceptibility to atherosclerosis. This sense, the decrease of insulin and glucose favors the improvement of lipid profile after bariatric surgery (41) . In the present study, it was observed an improvement in lipid fractions after bariatric bypass. The results revealed a decrease in total cholesterol levels, LDL-C and triglycerides. Total cholesterol decreased significantly in both genders and age groups. After 1 year all patients had total cholesterol levels within the normal reference. Our results follow the observations already arranged in the literature (23) . The fractions of LDL-C and triglycerides decreased significantly in short and long term, but showed no significant difference between age groups and gender in response to surgery. It seems to be a common pattern that the effects on lipid fractions occur much more gradual than those found in glucose metabolism, for example. Several studies show a gradual improvement of the lipid fractions and suggests that the highest levels are found only 2 years after the procedure (23, 34) . In contrast of other lipid fractions the effects of gastric bypass on HDL-C showed different and conflicting results between genders and age groups. Some authors suggest that the response of HDL-C is represented graphically by a "U" curve-shaped, with a decrease in the first month and a gradual increase after 6 months of surgery (3, 23) . In fact, the average values found in our study groups suggest the formation of this curve, but in a discreet manner and with values without statistical change. Thus, it was not possible to confirm this improves the lipid fraction in all age groups. Only men between 30 and 40 years showed significant improvements in this fraction of cholesterol in both short and long-term.
The absence of information concerning the practice of regular exercise after surgery may be a large bias in the studies with long follow-ups after surgery. The regular practice of physical exercise has the ability to improve the levels of this lipid fraction (48) . Therefore, we cannot claim to be independent effect of surgery the improvement in levels of lipid fractions, especially HDL cholesterol. Observing the values of normality of this fraction, we found a higher prevalence of women with levels below the reference values. It is important to emphasize that the decrease after surgery was not significant, but as baseline values were in limit of normality and some age groups achieved mean values less than proposed reference. This outcome may suggest that in a longer follow-up, values may decrease significantly below normal, increasing cardiovascular risk.
Morbid obesity in association with dyslipidemia are important factors to the development of atherosclerosis and heart disease, so the reduction in body weight associated with improvement of lipid profile can reduce the risk of cardiovascular events in this population.
After gastric bypass, we observed a decrease in the prevalence of hypertensive patients. Before surgery, blood hypertension assailed 53.66% of the patients selected for the study. In the short term this prevalence decreased significantly to 35.12% and did not changed between short and long term. Also it was not observed a rebound in individuals with hypertension at baseline. Preview studies indicate that the reduction in blood pressure seems to be transient (8, 18, 43) . The influence of increased secretion of GLP-1 resulting in increased renal activity and increased diuresis is an important mechanism in this transient reduction in blood pressure associated with a reduction of visceral fat (21) . The gastric bypass roux-Y appeared to be as an important tool in decreasing the metabolic syndrome parameters. The reduction of body mass accompanied to decrease insulin resistance resulted in lower prevalence of comorbidities associated with obesity. The benefits were extended to all age groups and both genders.
Andrade-Silva SG, Caranti DA, Sallet JA, Leal LPFF, Leal AJF, Dâmaso AR. Idade e gênero podem influenciar nos resultados da derivação gástrica em Y de Roux? Parâmetros da síndrome metabólica. Arq Gastroenterol. 2014,51(3):171-9. RESUMO -Contexto -A obesidade severa favorece o desenvolvimento de doenças graves, como hipertensão, diabetes mellitus, aterosclerose e esteatose hepática. Na última década, houve um aumento de procedimentos bariátricos no Brasil. Objetivos -O objetivo deste estudo foi verificar se o gênero e a idade no momento da cirurgia implicam em diferenças significativas nos parâmetros da síndrome metabólica. Métodos -Estudo envolveu 205 prontuários de pacientes adultos submetidos à derivação gástrica em Y-de-Roux, estratificada por gênero e faixas etárias, acompanhados por equipe multidisciplinar com seguimento de 1 ano. Resultados -Observou-se diminuição significativa do índice de massa corporal, glicemia e insulina em todas as idades e ambos os gêneros. O perfil lipídico apresentou melhorias significativas, exceto na fração da lipoproteína de alta densidade. Os níveis de gordura ectópica no fígado diminuíram depois de 6 meses. Houve uma diminuição na prevalência de hipertensos 6 meses após a intervenção cirúrgica. Conclusão -A derivação gástrica em Y-de-Roux mostrou melhora dos parâmetros da síndrome metabólica. A redução da massa corporal acompanhada da diminuição na resistência à insulina resultou em menor prevalência de comorbidades associadas à obesidade. Os benefícios foram similares e estenderam-se para ambos os gêneros e todas as faixas etárias entre 18 e 65 anos de idade. DESCRITORES -Cirurgia bariátrica. Síndrome X metabólica. Anastomose em-Y de Roux. Fígado gorduroso.
